Williams syndrome (WS) is a neurodevelopmental genetic disorder, often referred as being characterized by dissociation between verbal and non-verbal abilities, although the number of studies disputing this proposal is emerging. Indeed, although they have been traditionally reported as displaying increased speech fluency, this topic has not been fully addressed in research. In previous studies carried out with a small group of individuals with WS, we reported speech breakdowns during conversational and autobiographical narratives suggestive of language difficulties. In the current study, we characterized the speech fluency profile using an ecologically based measure -a narrative task (story generation) was collected from a group of individuals with WS (n = 30) and typically developing group (n = 39) matched in mental age. Oral narratives were elicited using a picture stimulus -the cookie theft picture from Boston Diagnosis Aphasia Test. All narratives were analyzed according to typology and frequency of fluency breakdowns (non-stuttered and stuttered disfluencies). Oral narratives in WS group differed from typically developing group, mainly due to a significant increase in the frequency of disfluencies, particularly in terms of hesitations, repetitions and pauses. This is the first evidence of disfluencies in WS using an ecologically based task (oral narrative task), suggesting that these speech disfluencies may represent a significant marker of language problems in WS.
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Wang & Bellugi, 1994) . Additionally, an association between a proficient, well-articulated and grammatically correct speech fluency profile occurring in the context of impaired intellectual disabilities and an overfriendly personality, excessive use of social cliché s and tendency to introduce personal experiences out of context, constituted the ''Cocktail Party Speech, CPS'' (Udwin & Yule, 1990) . However, this notion of spared verbal abilities was challenged and subsequent studies demonstrated that linguistic functions in WS are as impaired as other cognitive domains (Brock, 2007; Karmiloff-Smith, Brown, Grice, & Paterson, 2003; Sampaio, Sousa, Fernandez, Henriques, & Goncalves, 2008) . Indeed, the number of studies disputing the hypothesis of verbal-nonverbal dissociation in WS cognitive architecture is growing and, most importantly, contributing to mounting evidence for impaired language abilities in WS, including features traditionally referred as ''specific'' of WS phenotype, specifically, increased fluency and vocabulary. Indeed, while some studies arguing that individuals with WS perform very well on semantic and phonological fluency tasks (Rossen, Bihrlie, Klima, Bellugi, & Jones, 1996) , others have been proving inconsistent results, namely the evidence of similar and/or impaired performances in comparison with mental and chronological-age controls (Grant et al., 2002; Jarrold, Hartley, Phillips, & Baddeley, 2000; Marini, Martelli, Gagliardi, Fabbro, & Borgatti, 2010; Stojanovik & van Ewijk, 2008; Vicari et al., 2004) .
Semantic recall tasks are widely used in language and neuropsychological studies particularly because they provide important cues regarding word recovery (semantic memory) taking into account a specific semantic category (e.g., names of animals) or words that begin with the same sound or letter (e.g., say words that begin with F, A or S) (Binetti et al., 1996) within a time limit. The number of lexical items that an individual is able to recall is described as an index of verbal fluency. This measure seems to be more associated with language processing within lexical-semantic domain, and less within syntactic-semantic domain. Thus, performance in standardized tasks requiring semantic recall tends to be less ecologically oriented and provide a limited characterization of verbal fluency phenotype in WS. Therefore, narrative has a considerable value in eliciting speech samples, and thus fluency assessment should include connected speech samples that can be obtained using ecologically based measures occurring naturally in children's environments, given that narrative abilities serve as indices for assessing several developmental domains (e.g., pragmatics, emotion, cognitive inferences, etc.), and more importantly, can be considered predictors of language development and (Bajaj, 2007) . Studies that privileged oral narrative contexts to assess language abilities in WS showed that their narratives are characterized by an excessive use of prosodic markers and audience engaging mechanisms that give the idea that they are truly ''natural story tellers'' (Bellugi, Lichtenberger, Jones, Lai, & St. George, 2000; Gonçalves et al., 2004) , despite impairments in narrative structure, mainly in semantic coherence, have also been described (Goncalves et al., 2010; Gonçalves et al., 2011; Marini et al., 2010; Reilly, Losh, Bellugi, & Wulfeck, 2004) . Disfluencies as hesitations and false starts have been interpreted as being part of their difficulties in lexical-semantic access (Karmiloff-Smith et al., 2003; Marini et al., 2010; Reilly et al., 2004) , although no formal analysis of their speech fluency profile was formally presented.Preliminary data on speech fluency profile in 12 individuals with WS using a conversational (Rossi, Moretti-Ferreira, & Giacheti, 2007) and autobiographical narrative tasks (Rossi, Souza, MorettiFerreira, & Giacheti, 2009 ) evidenced an increased frequency of hesitations and word repetitions in the WS group when compared with typically developing individuals matched in mental-age, suggesting that these type of disfluencies could be related with their difficulties in lexical-semantic and syntactic access. Indeed, an emerging field of research has been consistently questioning the idea that language is an intact ability in WS (Karmiloff-Smith et al., 2003) . However, even though fluency is associated with the cognitive and language profile of this syndrome, the pattern of speech fluency is indeed one of the most remarkable characteristic exhibited by individuals with WS, which has been inclusively used as a differential speech language phenotype marker regarding other genetic conditions such as Down and Fragile X syndromes.
Despite the fact that the ''speech fluency'' has been associated with one of the phenotypic characteristics of WS, this dimension has been relatively unexplored and studies providing a characterization of the speech fluency profile of WS (considering frequency and typology of disfluencies) were, to the best of our knowledge, not done yet. Thus, an analysis on frequency and typology of speech language in complex linguistic tasks (e.g., narrative) could reveal aspects not only related with discourse organization and planning, but also more related to language itself.Thus the objective of this study is to characterize the speech fluency profile (type and disfluencies frequency) using a narrative task (story generation) in a large group of individuals with WS in comparison with typically developing individuals matched in terms of mental age.
Method

Participants
The participants consist of 30 individuals with WS (15 males and 15 females), positive to Elastin gene deletion confirmed by FISH analysis with mean chronological age ranging between 6 and 27 years (M = 14.70, SD = 4.60) and mental age 4.8-15.1 years (M = 8.20, SD = 3.10) that were compared with 39 individuals with typically language development (19 males and 20 females, mean chronological age 7.9, SD = 3.3), matched in mental age. Intellectual functioning was assessed using Wechsler Intelligence Scales -preschool, children and adult versions (Wechsler, 1989 (Wechsler, , 1991 (Wechsler, , 1997 ) -see Table 1 .
The present study was approved by the Ethic Committee of the Faculdade de Medicina de Botucatu -UNESP Campus, the second OF. 256/2006-CEP-FMB-UNESP. Each participant (or their parents) gave written informed consent for their participation in the study via consent forms, after a complete description of the study.
Procedure
The oral narrative was elicited using a picture stimulus -the cookie theft picture from Boston Diagnosis Aphasia Test (Goodglass & Kaplan, 1983) . The narrative was collected in one session in a quiet room and individuals were given the following instruction ''I would like you to tell me a history using this picture''. The story was considered finished anytime a typical linguistic end marker was used (e.g., ''That's all!'') or stopped for five or more minutes. After that marker or stop, individuals were still prompted with the questions: ''Did you finished? Would you like to say anything else about the story?'' During the narrative generation protocol, only minimal verbal encouragements were provided as an incentive to pursue with the narrative (e.g., uhm.uhm; ''and then'' and ''what else''). All narratives were audio and videotaped. For the audiotape procedure we used a head microphone, unidirectional, positioned in 5 cm distance from the mouth and connected to a laptop.
Narrative samples were fully transcribed and coded according to Andrade (2004) for the following dimensions: speech disruption typology (typical or stutter disfluencies), frequency of disruption and the flow of verbal information (speech rate). Disfluencies were classified in: (1) typical disfluencies (hesitations, interjections, revisions, unfinished words, segment repetitions and sentence repetitions) which are more related with language processing and; (2) stutter disfluencies (two or more sound repetitions and/or syllable, and/or words; prolonging, block, pauses and intrusions), which are more related with speech processing (Andrade, 2004) . From these parameters, it was possible to compute the percentage of speech discontinuity (presence of common and stutter disfluencies; percentage of stutter disfluencies; percentage of common disfluencies).
Speech rate or verbal information flow was analyzed according to the number of words and syllables/min (including the duration of the pauses). The total time of the speech sample, as well as the number of pauses and its duration was analyzed with PRAAT software, version 5.1. A pause was considered any interruption in verbal production with duration !2 s (!0.03 min), as suggested by Andrade (2004) .
Data analysis
Descriptive analysis included mean (M), standard deviation (SD), minimum (M), maximum (Max) and quartile distribution 25th, 50th and 75th. Exploratory analyses were performed to testing normality and variance homogeneity. Thus, a Mann Whitney U test was used to compare two independent samples and a Spearman test was used to assess correlation between variables. A p value less than 0.05 was established for statistical significance. PASW Statistic, v.17.0.2 was used to perform all statistical analyses.
Results
Comparative analysis of the fluency profile obtained in the context of an oral narrative through an action picture description showed differences between WS and typically developing groups, mainly in typical disfluencies such as hesitations (M WS = 7.9, SD = 8.9; M TD = 2.6, SD = 1.0; U = 99, p < .001) word repetition (M WS = 6.5, SD = 24.1; M TD = 0.8, SD = 0.9; U = 420.5, p = .04), segment repetition (M WS = 1.8, SD = 5.8; M TD = 0.2, SD = 0.5; U = 354.5, p < .001). An increasing in stutter disfluencies as prolongation (M WS = 0.9, SD = 2.9; M TD = 0.0, SD = 0.0; U = 507, p < .05) and blocking types (M WS = 1.0, SD = 5.1; M TD = 0.0, SD = 0.0; U = 526.5, p = .05 -see Table 2 ) were evident in WS.
Comparing both groups according to the pause type ruptures, we found that the WS group showed significantly more pauses than TD group (M WS = 4.9, SD = 3.1; M TD = 3.2, SD = 2.4; U = 396, p < .05 -see Table 2 ), as well as a significant increase in pause duration (M WS = 3.8, SD = 1.2; M TD = 3.0, SD = 1.1; U = 328.5, p < .01).
As shown in Fig. 1 , the narratives of individuals WS had significant less number of words (U = 293, p < .001) and syllables/ min (U = 306, p < .01) when compared with narratives exhibited by typically developing group.
When we correlated the types of frequent disfluencies with the proportion of frequent disfluencies, we observed that hesitation (r sp = .45, p < .05), unfinished word (r sp = .40, p < .05) and segment repetition (r sp = .45, p < .05) were the disfluencies that most contributed to the frequent disfluency proportion evident in the speech sample of individuals with WS. Regarding the stutter disfluencies, only the variable pause showed a significant positive correlation (r sp = .57, p < .01).
We also analyzed the relation between the number of disfluencies and speech rate measures. Thus, we found that pauses were correlated with the number of words/min (r sp = À.70, p < .001) and syllables/min (r sp = .74, p < .001) as well as duration of pauses (words/min, r sp = À.70, p < .001 and syllables/min, r sp = À.74, p < .001) and the percentage of stuttering (words/ min, r sp = À.56, p < .01; syllables/min, r sp = .À58, p < .01).
Discussion
The objective of the current study was to analyze speech fluency patterns in individuals with WS using a narrative task and compare their performance to a mental age matched group. The fluency profile of individuals with WS was different from their comparison group regarding non-stutter and stuttering disfluencies, namely by exhibiting an increased frequency of non-stuttering disfluencies such as hesitation, repetitions, unfinished words and pauses. Even though non-stuttering or typical disfluencies are considered part of speech language development, they may be also suggestive of cognitive and linguistic problems, particularly when the oral spoken is perceived as non-fluent or hesitative (Merlo, 2006) and this type of rupture exceeds typical developmental parameters (Guo, Tomblin, & Samelson, 2008) .
False starts and hesitations have already been reported as characteristic of speech language in WS, mostly associated with their lexical-semantic and syntactic impairments (Brock, 2007; Clahsen & Almazan, 1998; Reilly et al., 2004; Temple, Almazanb , & Sherwooda, 2002) , although these language subcomponents have been relatively unaddressed. Disfluencies are important sources of information regarding verbal information processing, namely they can denote difficulties occurring in different stages of verbal information production (e.g., conceptual planning; lexical retrieval; planning stage of speech articulation) (Bortfeld, Leon, Bloom, Schober, & Brennan, 2001 ). These narrative speech problems displayed by individuals with WS individuals (i.e., poor coherence, formulation deficits and complex syntactical and semantic abnormalities) suggesting that the occurrence of non-stutter disfluencies is more likely to be associated with conceptual planning and lexical retrieval problems. Indeed, deficits in lexical access have already been reported as a common finding in WS (Brock, 2007; Clahsen & Almazan, 1998; Temple et al., 2002) as well as abnormal semantic narrative coherence (Goncalves et al., 2010; Gonçalves et al., 2011; Marini et al., 2010; Reilly et al., 2004) . Regarding speech rate variables, our results showed that these were significantly influenced by the occurrence and time duration of pauses. Some researchers consider that pauses are related with cognitive process underlying language production (Goldman-Eisler, 1968 ), which appears to be likely in our group of individuals with WS. Thus, we showed that occurrence hesitation, repetition and pauses disfluencies were more evident in WS group, suggesting that these may be important indicators of difficulties in elaboration and organization of the oral narrative, and therefore, possibly associated with language processing rather than speech processing. Indeed, these types of disfluencies were also reported in narrative of individuals with specific language impairment (Guo et al., 2008) .Comparing data from the current study with previous studies using different language tasks, it appears that individuals with WS evince more disfluencies (pauses and hesitations) in story generation when compared with conversational (Rossi et al., 2007) and autobiographical narrative tasks (Rossi et al., 2009) . We hypothesize that this evidence could be associated with demanding cognitive and linguistic abilities required to produce a narrative scheme story and consequently with failures in accessing mental lexicon would be associated with inconsistencies within the narrative. Indeed, studies with individuals with typical developing language showed that there is an increased frequency of hesitation and pauses disfluencies in oral narrative tasks when compared with conversational tasks, mainly associated with the cognitive and linguistic requirements of narrative (Bishop, 1997) and the verbal production processes (Barr, 2003) . Taking into account this evidence, the use of oral narrative tasks under a constrained topic (Stojanovik & van Ewijk, 2008) , together with a detailed speech fluency analysis is an interesting approach to investigate the effects of cognitive and linguistic requirements on the ability to process information at the perceptual, coding, attention, memory and planning levels (Bishop, 1997) , and therefore having an impact in the verbal production process (Barr, 2003; O'Connell, Kowal, & Hormann, 1969; Shriberg, 2001) .Finally, the present data should be analyzed taking into account that the task used in this study was characterized by a visual description of a single picture with no sequential organized events that could impact the story generation process and thus contribute to language disfluencies. However, the occurrence of disfluencies (repetition and hesitation) in this story generation with a single picture task description together with the same evidence using autobiographical narrative tasks, suggest that this finding could not be attributed exclusively to the nature of stimulus itself and future studies using sequential pictures, as story books, may help to elucidate this methodological issue.
In conclusion, the present study provides for the first time evidence of disfluencies as hesitation, repetition and pauses in WS speech. The association of narrative assessment and fluency breakdowns could provide an important tool for understanding linguistic and cognitive deficits underlying WS phenotype.
